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Academic Anxiety 
§ Feelings of stress, anxiety, 

and avoidance of subject, 
e.g., math  

§ Deficits caused by anxiety, 
not ability 
§  Interventions that target 

anxiety improve performance 

§ Moderate relationship with 
Test and Trait Anxiety  
§ We can separate anxiety 

related to math from other 
domains using appropriate 
questionnaires like the 
Academic Anxiety Inventory 
(AAI) 

(Ashcraft, 2002; Hembree, 1990; Kazelskis, 1998; 2000; Pizzie & Kraemer, under review) 

Factors:	  
Red: Writing Anxiety    Pink: Science Anxiety   Purple: Math Anxiety 	  

Blue: Test Anxiety    Green: Trait Anxiety	  
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The Academic Anxiety Inventory 
§ Questionnaire for 5 domains of anxiety: 
§ Math Anxiety 
§ Science Anxiety 
§ Writing Anxiety 
§ Test Anxiety 
§ Trait Anxiety 

§ 50 Questions total, five 10-question subscales 
§ Validated with high school and undergraduate 

students 
§  Increased math anxiety predicts deficits in performance 
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Math Anxiety and Neuroimaging 
•  fMRI Experiment: Children aged 7-9 performed math problems 
 
•  Math anxiety associated with differential neural processing: 

•  Mathematical computations: L IPS  
•  Emotion processing: Amygdala, vmPFC, dlPFC 

(Young, et al., 2012) 
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High Math Anxious      Low Math Anxious 



Test Anxiety (TAI) is associated with  
DISENGAGEMENT BIAS for math stimuli 

§ Mixed ANOVA: TEST ANXIETY (TAI) x Stimulus 
§  F(1,37) = 6.45, p = .02, η2 = .08 
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The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image 
and then insert it again.
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Anatomical ROI: Right Amygdala 

Math > Symbol comparison: MATH ANXIETY CONTROLLING FOR TRAIT 
(STAI), F(1,37) = 4.96, p = .03 uncorrected, adjusted R2= .09 

RIGHT AMYGDALA ROI 

RIGHT AMYGDALA ACTIVITY  
MATH > SYMBOL  

−0.4

−0.2

0.0

0.2

0.4

−1.0 −0.5 0.0 0.5 1.0
Math Anxiety 

 (controlling for STAI)

Ri
gh

t A
m

yg
da

la
 A

ct
ivi

ty
 

 %
 S

ig
na

l C
ha

ng
e

9 



CONCLUSIONS 
§ Math anxiety resembles math “phobia” 

§ As Math/Test anxiety increases: 
§ Engagement for Negative Trials 
§ Disengagement for Math Trials   
 

§ Amygdala reactivity: 
§ Math Anxiety associated with increased amygdala reactivity 

during math trials 
§ Even mere exposure to numerical/mathematical 

representations evokes threat-related neural activity 
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How do we improve anxiety in the 
classroom? 

§  REAPPRAISAL 
§  Rethinking or reframing an 

emotional situation to make it less 
negative 

§  DISTANCING: thinking about the 
situation in an objective way 

§  REFRAMING: changing how you 
think about your response to the 
situation 

§  Associated with decreased stress 
and improved performance on 
standarized tests 

§ DESIRABLE DIFFICULTIES 
§  Changing study skills to take 

a more active role in learning 
§  Self-testing: practicing the 

material in an active way 
§  Practice problems, practice 

tests/quizzes, flash cards 
§  Practice DOING instead of 

recognizing 

§  Associated with decreased 
test anxiety 



Our Interventions 
Reappraisal 

Focus on distancing: taking the 
perspective of someone in low-
stakes situation 
§ How would you explain the 

problem to a friend? 
§ How would your teacher explain 

the problem? 
§ Stress can help you perform better 

under pressure 
 
 

Goal: Students learn to 
regulate feelings of anxiety by 
changing the meaning of the 
situation 

Study Skills 
Focus on organizing study 
habits, and “desirable difficulties” 

•  Instructed on scheduling time 
to study, spacing out 
studying, self-testing 
(practice problems) 

Goal: By practicing math 
more effectively, MA 
students habituate to the 
anxiety  



Our Study: High School Math 
Classes in VT 
§ 91 Students in 6 classrooms (N = 99 samples) 

§  60% female, Mage = 15.34, SDage = 1.05 

§ Each class divided in half and pseudo-randomly assigned to 
group 
§ Groups counterbalanced for gender, GPA 



Experiment 3 Timeline 
 

 

 

Beginning of 
Second 

Semester  
(3rd Quarter) 

In-Class 
Intervention 

-Anxiety 
Surveys 

-ES Survey 1 
 

-ES Survey 2 
 

Midterm Exam 
Writing Intervention 

-Midterm Test &  
3rd Quarter Grades 

-ES Survey 3 
 

End of 
Intervention 

Quarter 

End of 
School Year  
(4th Quarter) 

Follow-up 
-Final Exam 

&  
4th Quarter 

Grades 
 

4-5 weeks 4-5 weeks 

Dataset 2 increases frequency of each survey and test intervention throughout 
the intervention quarter 
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Grades in the SS intervention were improved during the intervention quarter, but were no 
different from the ER group for final quarter grades, F(1,93) = 7.07, p = .009, ηp

2= .071  
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REAPPRAISAL STUDY STRATEGIES 

Grade Performance: Study Skills Intervention results 
in improved grades 
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Test Anxiety 

Whereas students in the ER intervention show anxiety-related declines 
in performance, students in the SS intervention group do not show 
this decline in grades, even for students with high levels of anxiety  

Interactions between group and test anxiety, TAI: F(1,90) = 5.69, p = .02  
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Students in the SS intervention reported a significant increase in self-testing 
that was not observed in the ER intervention, F(2,152) = 4.20, p = .017, ηp

2 = .
052  

Changing habits: Students in SS intervention report 
increased self-testing 18 



What about emotion regulation? 



Does the Intervention Interact with 
Emotion Regulation? 

Significant 
interaction: Group 
x Suppression = 
F(1,91) = 7.02, p 
= .0095 
 

No Significant 
interaction: Group x 
Reappraisal = 
F(1,91) = 1.06, p = .
31 
 

Student assigned to the SS Intervention performed best when they habitually 
used emotion regulation techniques (suppression, reappraisal). 



Summary 
§ A short study skills intervention resulted in math 
grade improvement 

§ The SS intervention improved self-testing behaviors 
over 8 weeks 

§ The SS intervention reversed deficits in math 
performance associated with test and trait anxiety 

§ The SS intervention resulted in improvement in 
students who habitually use ER techniques 



Summary 
§ Academic Anxiety results in negative feelings and 

performance deficits in a specific domain 

§ Math Anxiety results in negative feelings, and brain activity 
associated with increased vigilance 

§ Study skills interventions (combined with habitual emotion 
regulation) may help students improve their performance  



Expressive Writing Examples 
§ Study Strategies: Focus on testing content 

§ Reappraisal: Focus on Distancing (teach the problem to a 
friend) or Reframing (stress can help you perform under 
pressure) 



How can we improve anxiety in the 
classroom? 
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